The role of telomere length modulation in delayed chromosome instability induced by ionizing radiation in human primary fibroblasts.
Telomere integrity is important for chromosome stability. The main objective of our study was to investigate the relationship between telomere length modulation and mitotic chromosome segregation induced by ionizing radiation in human primary fibroblasts. We used X-rays and low-energy protons because of their ability to induce different telomeric responses. Samples irradiated with 4 Gy were fixed at different times up to 6 days from exposure and telomere length, anaphase abnormalities, and chromosome aberrations were analyzed. We observed that X-rays induced telomere shortening in cells harvested at 96 hrs, whereas protons induced a significant increase in telomere length at short as well as at long harvesting times (24 and 96 hrs). Consistent with this, the analysis of anaphase bridges at 96 hrs showed a fourfold increase in X-ray- compared with proton-irradiated samples, suggesting a correlation between telomere length/dysfunction and chromosome missegregation. In line with these findings, the frequency of dicentrics and rings decreased with time for protons whereas it remained stable after X-rays irradiation. Telomeric FISH staining on anaphases revealed a higher percentage of bridges with telomere signals in X-ray-treated samples than that observed after proton irradiation, thus suggesting that the aberrations observed after X-ray irradiation originated from telomere attrition and consequent chromosome end-to-end fusion. This study shows that, beside an expected "early" chromosome instability induced shortly after irradiation, a delayed one occurs as a result of alterations in telomere metabolism and that this mechanism may play an important role in genomic stability.